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DETAILED ACTION 

Status of the application 

1 . Receipt of Applicant's request for continued examination filed on 1 3 th Feb 2009 is 
acknowledged. 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1 .1 14. Applicant's submission filed on 13 th 
Feb 2009 has been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 
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4. Claims 1-3, 5-17, 19-39 and 41-44 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hara et al (US 5,248,827) in view of Kaibel (Chem.Eng.Technol. 10, 
1987, 92-98). 

Hara et al teaches a process for producing an ethylenamine, which comprises 
reacting ammonia with an ethanolamine, such as monoethanolamine, and the formed 
ethylenamines are ethylenediamine (EDA), diethylenetriamine (DETA), 
triethylenetetramine (TETA), tetraethylenepentamine (TEPA), piperazine (PIP), 
monoethanolamine (MEA), and N-(2-aminoethyl)ethanolamine (AEEA) etc. [col. 5, lines 
1-17]. Hara et al also teach that the formed ethylenamines are separated into the 
respective components by distillation and the distillation may be conducted in a batch 
system or in a continuous system [col.6, lines 25-36]. 

The differences between the Hara et al and the instant claims are as follows: 

(i) Hara et al is silent on using the dividing wall columns for the distillation to 
separate the ethylenamines; 

(ii) Hara et al is silent on thermally coupled distillation columns. 

With regard to (i) and (ii) of above, Kaibel teaches distillation columns with 
vertical partitions and their advantages in separating feed mixtures into their individual 
components. These distillation columns can separate a feed mixture into 3 or 4 pure 
fractions in a single distillation step [see Fig. 1]. Kaibel also teaches that the basic 
principle of vertical partitions can be extended and the addition of further partitions in 
theory permits the separation of feed streams into any number of pure fractions [see 
Fig. 5 in page 94]. Kaibel also teach the theoretical trays in the distillation column and 
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showed the performance of a distillation column with a vertical partition between the 
20th and the 40th theoretical tray (see Fig. 8). The location of the feed and the side 
outlet are at the same height in the column. Depending on relative volatilities of the 
components, a further optimization with regard to energy consumption may be achieved 
when the feed and the side outlet are at different heights in the column. In the present 
example, the feed inlet would be lower than the side outlet and the purity of the medium 
boiling component would be further increased [see column 2 in page 95]. The 
distillation column with a vertical partition permits the medium boiling components to 
distill both to the upper and lower ends of the partition and to recombine in the outlet 
section. Kaibel teach the advantages of distillation columns with the vertical partitions. 
These are capable of separating a feed mixture into 3 or 4 pure fractions. This is 
advantageous especially for heat sensitive components. These can be separated from 
their higher and lower boiling impurities at a lower thermal stress. In this way better 
product qualities were obtained in production columns [see page 98 under 
'Applications']. Kaibel also teach the thermally coupled distillation columns [see Fig. 2]. 

In summary, Hara et al teaches a process for production of ethylenamines, and 
also teach that the formed ethylenamines are separated into the respective components 
by distillation and the distillation may be conducted in a batch system or in a continuous 
system. Kaibel teaches distillation columns with vertical partitions and their advantages 
in separating feed mixtures into their individual components. 

Dividing wall column for the distillation are known in the art and are not novel. 
Applicants specification acknowledges various dividing wall type distillation columns and 
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their control strategies in the separation of chemicals. However, no process for 
separation of mixtures containing ethylenamines is explicitly taught in the prior art. So, 
with respect to the separation process there described will lie in whether or not 
application of a dividing wall column in the separation of ethylenamines is obvious. 

The claims would have been obvious because, a person of ordinary skill 
has a good reason to pursue the known options within his or her technical 
grasp. If this leads to the anticipated success, it is likely the product, not of 
innovation, but of ordinary skill and common sense. 

The claim would have been obvious because the design incentives or 
market forces provided a reason to make an adaptation, and the invention 
resulted from application of the prior knowledge in a predictable manner. 

All the claimed elements were known in the prior art and one skilled 
person in the art could have combined the elements as claimed by known 
methods with no change in their respective functions, and the combination 
would have yielded predictable results to have yielded predictable results to 
one of ordinary skill in the art at the time of the invention. 

Examiner recognizes that obviousness can only be established by combining or 
modifying the teachings of the prior art to produce the claimed invention where there is 
some teaching, suggestion, or motivation to do so found either in the references 
themselves or in the knowledge generally available to one of ordinary skill in the art. 
See In re Fine, 837 F.2d 1071,5 USPQ2d 1596 (Fed. Cir. 1988)and In re Jones, 958 
F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, it is permissible for the 
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examiner to rely on disclosures, which fairly teach embodiments of applicant's invention. 
The claims require a multitude of elements and it is reasonable for one of ordinary skill 
in the art to consider these elements being used together. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to apply the distillation columns with vertical partitions to 
separate the ethylenamines into their individual components with the predictable 
expectation success. Therefore, one of ordinary skill artisan in the art would have been 
motivated to combine the teachings of the references in order to arrive at the alternative 
method for separating the ethylenamines. For the foregoing reasons the instantly 
claimed process is made obvious. 

Conclusion 

5. No Claim is allowed. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sudhakar Katakam whose telephone number is 571- 
272-9929. The examiner can normally be reached on M-F 8:30 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Daniel Sullivan can be reached on 571-272-0779. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Sudhakar Katakam/ 
Examiner, Art Unit 1621 



/Peter G O'Sullivan/ 
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